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Results 
Neutron reflectivity curves (left), scattering length density profiles 
(middle) and the schematic models of the bilayers are shown. 
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Introduction 
The natural anti-oxidant resveratrol (res, Fig.1), contained in the skin 
of red grape and accordingly in red wine, has significant positive health 
effects such as cardiovascular protection and anti-oxidative action. Its 
partition coefficient in the pentane-DMSO binary system indicates its 
preferential presence in the headgroup region of biomembranes [2]. 
Here we report on results obtained by neutron reflectometry on (solid 
supported) di-palmitoyl-phosphatidyl-choline (DPPC) bilayers, with and 
without res. We as well present results on the simultaneous presence 
of res and cholesterol. The analysis of the neutron data reports on the 
position of res in a lipid membrane and the mechanism of the 
structural changes induced by res. 
Fig.1: Molecular structures of 
resveratrol (top),  
of cholesterol (middle)  
and of DPPC (bottom);  
Experiment 
Reflectometry experiments were performed at the ILL (Grenoble, 
France) using the instruments FIGARO and D17. 
 
Fig.2: Schematics of a NR experiment on a membrane (left). 
Slab model of a solid supported model membrane (right). Arrows indicate neutron beam 
direction. Slabs are numbered by n. Neutron optical contrast was enhanced by selective 
deuteration of the membrane compartments and / or the subphase.  
Fig.3: Resveratrol is incorporated into 
the membrane by two approaches: 
co-solvation with lipid followed by 
vesicle explosion (left), or incubation 
from the subphase to Langmuir-
Schaeffer  
pre-deposited film (right)   
Conclusion 
  Resveratrol is not only an anti-oxidant but as well 
physically acts on a host membrane by accumulating at 
the headgroup-chain interface.  
  There it locally modifies the structure by forcing the 
headgroup into a more upright orientation and by 
initiating a condensation of the chains. 
  The condensation effects of res and of cholesterol alone 
are reverted when both are simultaneously present in the 
membrane, most probably due to the formation of 
cholesterol-res dimers. 
co-solvation approach: 95% DPPC, 5% res (mol/mol) 
 
 
 
•  res is accumulated within the headgroup region 
•  the roughnesses σ3,4 and σ5,6 are increased in presence of res 
incubation approach 
(1)  pure DPPC membranes 
 
 
•  the outermost headgroup layer comforts ~25% res (mol/mol), in the 
absence of a removal mechanism  
•  diffusion or flip-flop are insufficient to transfer res to the inner 
monolayer  
•  the presence of res induces 
- a condensation of the lipid molecules 
- an increase of headgroup layer thickness 
- a simultaneous reduction of the average molecular area / lipid 
- a change of the headgroup tilting towards the layer normal  
d62-DPPC 
 
d13-DPPC 
 
incubation 
(2) binary membranes:  
     85% DPPC, 15% cholesterol (mol/mol) 
 
 
•  res and cholesterol probably form dimers 
•  res partially reverses effects of cholesterol in binary membranes  
incubation 
log
cp
cD
= −2.76
